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(57) Abstract: A method whereby the ratio of glycated 
hemoglobin can be highly accurately and easily determined. 
The ratio of glycated hemoglobin can be determined by 
selectively digesting glycated hemoglobin in a whole blood 
sample with a protease, reacting the glycated moiety of 
the glycated hemoglobin digestion product with a glycated 
amino acid oxidoreductase, and then measuring this 
oxidoreduction reaction. As the glycated hemoglobin data 
determined by this method correlate to HbAl c concentration 
in whole blood samples. Therefore, HbAlc content can be 
highly accurately and easily determined from the glycated 
hemoglobin data without measuring the glycated a -amino 
group moiety which is the characteristic structure of HbAlc. 
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m m m 

5 PT^o 

— (HPLC) ^-;^J^AS. ^^mm'iZ^K>. ^^^U}d><Dm 

itm^t^umitmtvxmm-^nxi^^^. mT&x}t. m'O^r^ymm^t 
MTtmrn (FAOD) ^m\^^rz.mmmiz^r)\ miti$'>/'^^m^m^x 
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o ^ =^ ?ia ^ T? # s ^ D > iif-fb » ipji o *i #^ t? * s . 

20 :^^m(omi^:^mz:^v^x. mii:^'e^rj\^>^m^mz»m't^iz 
, ^omo^mz^Kf^ mit^'E:^n\i>^mnmz6^Miyx%^\^>o 

2 . 
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i^y. ^^UZfUT-^i — ii% Bacillas subti lis aji^:/a5^7— -fe^T 
ab^ cl bVi, ttlfB Baci 1 lus subtilis a^:/a 7^7— if .ji bT 

'f:^--tf (EC3. 4. 24. 4) M^mm m) m-.-m^p 

yn^-r^ — if, :/Dp^^-f>, >-ea& *L< 

10 Drfn'T^-r:^ — 

:^mm(DmM:^mz:iQ\,^X. t&IB:/n5^T— if«, :^JfelmLlC^b 
Tl. 000-^10, 000, 0 0 OU©|igH'Tf^iPt"-SJ!:<i::0^^?^l^ 
25 <> ^Tc. WiBFAOD«. ^jfi 1 m L tC^ LT 5 0 0 ~ 4 0 , 0 0 0 
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5 ^—if (SkT. rpODj tVi^) t^'fklCiD^^'fei-^SSii^fflVi 
10 ;i/h:7air:l/>>?75> (OPD) . >:$^-|imt 4-T5yT> 

/>t:F^y> (MBTH) , 7.;i^Jfc>'ffc:p<^;i/^>X^y y u y > t 
F^y> (SMBTH) ^'fo^ffiTf^-So ;icDJ;5J^^fett»»©4'^ 

, 4' -tfT; (>^^^;i'T5y) 5^:7 >:^ h u "^ATafs-So 

20 tP^tC:. 2^^g^©Hb Al.C OSflJt;^j*«. i5l32^^§l©^^:^D tf 

mizi^AT^^^iz^Kf. mm^jku^'Piz^if^Hb A 1 c(Dm^^ 

25 ^^mi^:^m-v^^. 



CT/JPOl/06064 

ymi!)m^\:.-^nr:im^t^=^ifu H>&viVi, ^-fb^^^n tiXD't'-r 

^^L. HhAl commit. mit^^O^-Ch. H b A 1 c ©«lt^ifc6?J 

mT&m&:'e$>^ &-mNm^(Da-r^ymm^t^^iz. faod^# 

, ^^■r'5FAOD*^\ m^it. a-r^ymmitumzMvxmm^ 
10 mis^nfi'^^^zii^. m^a~T s. ymm<Mmz-t^\zii^m'r^:iiim 

Hh Al c (Dm^^> lEm-^^^mMiZfrO Z.ffy^X%. HbAlc<D?g!l 

M=&m0^i^^miz:is\,^xmm<i:'r^^tti^'^mtf3:^, . 
^^HbAi cmt. mm^Bm<D^^^ah£>mitm(DmM:^miz,k 

-rv, r/iS'l^MSJl^h U □:/a'^-r:t— Bacillus su 

25 btillis ajfe(D7'n5^T--tf7!>>5;^-5P:6^g»illR^nfe^?^< <tfe — o 
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■rs^^T?*^ 2^^?g©sa^^^> Kti. ^e>fc, 

IBig^tl;:.}; O^-fe-r^SM^. n- its ^'^)VT ^ / 
)V) -4, (>^^5^;WTS /) >^7 3i-;i'T^ h U "^AT? 

10 i&-5z:i:y&W^bVi« 

yr^'l^Iifi* b U ^iJ'PT/nT^-f Bacillus subt 
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5 mat. :^^m(omm:^m(D-'mmm\z:is^^x. HbAict^s^® 

«e)feHbAlc (%) <i:Sib$Jl^g§TSy^U;tHb A 1 c (%) a:CO*i 
PI IB # ^ ^ L- :^ ^ :7 -5 , 

10 

^BJ ^SlJg-r 8?) ACD?^^ 

*^BJ©2l!ljg:;^^(C:feViT^ffiTf#§F AODi:bTt*. TIB^ (l 
) Jc^T^j:S^^iKTi)FAOD-t=a&^Ci:/&WSbVi = 

15 RI-CO-CH2-NH-R2 H- H2O + O2 

R^-CO-CHO + NHg-R^ + HgOg 

• • • (1) 

(1) t^ViT. R^-CO-CH2-NH-R2 M^U. m 

mm) ^^fo mt^mmm (rm »ibHj&SG©i^}iiiT;PH-x® 
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-[CH (OH) ]„-CH20H 

, Tia^ (2) -e^TT^y^^«*fc(i^:/^K^»-eab§o 

10 -CHR^-CO-R'* • • • (2) 

StftB^ (2) lC*5ViT, R MiT5 ymtijaiS^^b; Sfc> R^JS 

- (NH-CR^H-CO) „-OH • • • (3) 

20 nxvi^ (T5 ym#JiaK*5i^^t:$nTVi;&) ^-g-. rmatib^ (4 
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I 

c=o 
1 

-R^-CH 
I 

NH . • 
^ I 

R8 • • • (4) 

10 R5« 

-CH2-CH2-CH2-NH-CH (NH2) -Tab's. 

15 

mt&^ (4) l3:}3ViT, R ««, 7jcm, T5 H 
^«-e^D, ^J;^«, TIB^ (5) •r^tDrc:<h55^1?#^. tj:^. TIB 
^ (5) tc*5ViT, nfioe^^-L^M^T-abO, R M*, Hfta! t l^lt tciT 

20 

- (CO-CR^H-NH) „-H • • • (5) 

^r^. mm^ (4) iz^i^^x. Rnt. 7jcma. ts. ymmA^rai^ 

25 TIH^ (6) JC*5ViT. n«0£^.±O^I^-ea5D. RM^, Wi&i: 
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- (NH-CHR^-CO) „-OH • • • (6) 

5 nim-^i'tc^it^^ mn&R'-^mm^ (4) iz^rmm-i^&^) \z^ 

'Di^mMmm(D^\zmwi^n'f. ^\z a - r ^ j ■&\zmffi^'^'urcm 
'fW'fi: (lutBR^j^^mia^ (2) ic^-r^jfeab^) \z^m'r^m.^^ 

10 ci<^J;a:^F AOD tLT«, ^«J;^ii, 7+>-U Afi3fe, ^^1/^* 

■^^ic, zi^mmo^'^if u}f.>m\\:,WL<^n^-:^m(o~m\z^^^xmm 

15 T-S. 

*-r> ^jfiL^itjfiL-r^o ^(Dmis.y5mt.. mzum^ti-f. m^\^. 

j^J ^ ffl Vi ^ ;^^*ifiF * L „ 

jl/yx:::;^ x-7^;V (T r i ton^^M^tt^J^) , #U^^->X 
^^l/^ V;i/fc*t$'> T;1/^;U XXt^;!^ (Twe e n^^®S14^J^ 
) ^ ^^Ur^-^^v'X^^l^^ TJV^JV (Br i j ^^Sflltt^J 

25 ^TritonX-100, ^fi&^Twe e n - 2 0 , S£?,i&B r i j 
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10 fii^^^nso 

m^. m'B. Kmm^(D^uy^T—^mmi 0 3 0 , ooou/l 

Ot:, >K^&^rBll 0:$3-~4 Ol^B, pH 5~ 9 ©^HTfafe^o tfi 

15 aB;^«?^<55a^t)ii#tcMPS$n-r, >'jx:^^^«f?^. epp 
sMM> F I FEsmmm. v>mmmm. ADAmmms c:r,>m 

20 1 0. 0 0 OKVXh. R}!i:^m^(O^'E^U}£>Wk&0 . 02~40g 
. /L, ^}t-m.m. 1 5 ~ 6 Ot), ^EJ^CBtr^l 2^~4 0 B#Fb^, pH 6 ~ 1 1 

©IgfflTf^D, «^^L<tl, ;SJs6:JS1'©:^n-rT-if«^i 0 0-8, 
OOOKU/L. Rm^'PO^'E^UMym&O . l~10g/L, S 

ii&ja^i 5-6 or, R^smm2^--imm. pH7~i o©$sh^35 
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m^> FAOD-ems-rs. Ji® F AOD^sicj; t)> saiBS: (1) \Z 
5 ^mzw-m-r^. y Aouo^mm\zii-DX\-t. ^(om^mm^z 

OOU/L, MJ5&?S»f'©^^^Olf >jgaPO . 0 2~3 0g/L. S/iS 
M^l 5~3 Tt:, ^/JSBtW 1 -2 Ore-, p H 7 ~ 9 ©^HT^ »3 , M 
^S^^ft^OFAOD^S^l, 0 0 0-2 0, OOOU/L. K)^^m.^O:>^ 

15 -'5^^ pH 7~ 9 0D$gfflTab-5, 

WIHF AOD^fflSlc:<±:oT^i;fciSm<b:7Km(^S^^ SuSBP 

20 '0ai;5Lt^, mmitii^Mmmm\z^y)m'K^^-^n^. Kjit^m 

®P OD^tS 1 ~ 1 0 0 , 0 0 0 I U/L, XK«SO. 0 0 0 1~ 
Immo 1 /L, R^5:^a^2 0~3 7V. KJ^^mm 1-5 pH6~ 
9TabO, *?^L.<«, SJ6&?S4>©PODit^l, 0 0 0- 5 0, 0 0 
0 1 Uy"L. ^n^SiO . 0 0 0 2 — 0. 1 mmo 1 /L. Ml^Jjfi^ 2 
25 0 — 3 7 13, Mii^^FsIl - 5:9-, pH6 — 9T2fe§o m^M^f^ 
#{::^JPM$n-r. ttilBF AODMS^i:lRl^<^M«M^5J>^i£ffltr# 
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:L(Dm^iz^\^^X. ^mSX@«, tuai®i;-5 tcsij>«?t'ff ■pTt>J:Vi 

10 1 : ^ifiLffiS+:/P5^T— if^aS 

2 : :/D7^T--ifBS+F AODMS 

3 : F AOD^aSH-POD^aS 

^tc. S&IBFAOD. POD:fei;a?Htf|B»MOmJn]llJf^'b> ^^iZMW. 
15 ^tli^V^o 

^^ff^o ^ife:*. jfiifti^^i^n H^c^^-^Hb A 1 c fi/&«giE^-e*^» 

hAi cmh(Dm^^^-t^m^^i^^'t^, m^^o^oiz. wib^^ 
m<tm(omMii.^i^x'r^^t\zx^. latB^jfiLi^i^i^oHbAi c» 
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immm i ) 

10 ^e.JcFAODJCcksm'fbSTC^JcSi^fTVi. ^^b:rcigmfb7Kmc^ 

mm) 

St-fb^ 1 4 % O h P H > 

#'?&#0!)^jflL^&j§'L>:»'lli ( 1 5 0 0 10 5^-) UTlftLS^^&IlIiRb, 

^&^GL YCO • GELII (HTXttM) Ic-^b, J; 0 l^^b^ > 

FAOD (m^bfifeXliaiS, fiATI^l^) 2. 0 9KU/L 

25 POD (Ty p e III : m^f^^mthM, KJlTIWli;) 7 3 0 U/L 
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mffi«DA64 : fil^MMXH^tS. £ilTI^ U) 1 . 4 6 mm o 1 / L 
T r i s -HC 1 (pH 8 . 0) 7 3mmol/'L 

0*C-e2 4I^WS^E:^ii:fc. -€-bT, cine>©^^0. OlSmLtcM 

is^^tMTuSfSMA 0. 1 5mL ^^n^n^i3abxm<bM7nRf£;^^ 

^^SMi^S^a-^^^^^S^^^^i^e 9 4 nm, S!JStS8 8 4 

1 

(^ifi««j2) 

15 a. JB^TIhIC) ImL 1 tmUlzLxm^^U 

(Jts^^^J 1 ) 

mmmmmi tmm\z\^xm$^^w^ ck hjfiL?»T;i/:/5>> k 

13^ 1 ic^To 
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(^1) 

(A b s . ) (A b s . ) 

0 . 0 9 0 
0 . 0 3 7 
0 . 0 4 2 

15 t^ttPJO^-So 
20 

25 

(jlailK3^<DliM) 

16 



^mm 1 /^/^-i' > 0.014 

5 IIM^J2 :;^P^:^-r> 0. 0 0 0 8 

\tm^mi a-^=EV^)^zy> 0. 0 63 
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Mia«i^^®^ifii^it/L^4J'^ (1 5 0 oG^ 10^) vxitn^^m 



5 iiknm.m(Dmm) 

(y^DT^T— if) 



15 (^>(kM7n^JES:?^B©a^) 

POD 2 0 KU/L 

^iiiii&DA 6 4 0. 0 4mmol/'L 

>J>^;«7U^i:vM«^ (pH7. 0) 0. Imol/L 



20 (m'fbSTcRf&^COiffl^) 

FAOD 14. 3KU/L 

U >^:357 U •:7AM»^ (pH 7 . 0) 0. Imol/L 

25 HUBB^tS*40. 2mL, MfHynT^-T-ifi^^O. 1 m L *3 J;!)^ U > 
U '^AM®^^ (pH 7 . 0) 0. 7mL^Ji-a-L./3 7t:T'2 4II# 
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5 iit5^m<D^KJ^m<D^m.^6 9 4 nm. Wl^^S S 4 nm\Z^\f^^ 

XiS' — if, a-=^^ h U 7'5/>. •:fOy^i — ifKfiitK^lI 2 Ifab^- 
IO (^2) 

:/D5=-T— -if JfiiM t^Jfii. 

(Abs.) (Abs.) (Abs.) 



3 

15 :^D^^'r> 0. 0 0. 0 0 9 0. 0 0 2 

/-^AM > 0.001 0.021 0.015 

JL^T.^—'ti 0. 0 1 2 0. 0 1 9 0. 0 1 5 

a-^^hV':/zy> 0.015 0.016 0.013 
20 -fUy^-r—^K 0.0 36 0.027 0.034 

m$&m2iz^-r^v\z. mmmsxu. nammiz-o^^x^mm^ii 
\z^n\mi\:.^'^^u\iy^m^mz^mx'^. mxu. ikm^^<om 

18 



wo 02/06519 



'CT/JPOl/06064 



5 

»$Sl7Klc:HbA 1 c^2p^^ (S RLtt®) ^J§^L.T, Hb A 1 c 
mmf)^^tl^tl4. 3%. 7. 8%. 11. 2%. 14. 7%1?^D. 
10 ^^:/fDli>mm*^l 0 g/L"l!&§i»<b^^^Plf>^^tS?£ 

UT, Hb A 1 cjgSz&^^^n^^ns . 5%, 10. sx-ci^v. -A^-^. 

15 

:7° n 7^ T - -tf ^^iS o ii 
F (55H^X>lf'f A^^^S^ttm) ^?S*5j:t)Jjt«l g/L©/1/W> ( 

20 

4mh^^lfl. Omol/L U >m;^ U Ai^«r?g ( p H 8 . 0) 
0. Iml^U-^V. 3 7t:T2 4^F^Sli6^^-li:fe<. MfSS/ifi^ 

19 
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5 ^m^^xm^vtz. ^n^(D^M^rm0i3^^zsmio^^y\zm'r 



(^3) 

H b A 1 c (%) 

10 -/g^T-if 4.3 B-R 7.8 10.8 LLJ UjJ. 

nn^y o.oiO 0.016 0.026 0.043 0.041 0.059 

rfD;<^-f> 0.002 0.004 0.005 0.014 0.008 0.010 

15 mmw^^^r^^'yyx^^. >ic-^v^T©ffiii^«y = 2 1 0 x 
+ 2. 2. ^(DmmmmtT = o. 9 9 8x$>y). ^xn^y^ >\z'^\^ 

T©ffiMiC«y= 1 3 2 1 x+ 1. 0. ^(DmmmmtT = o. 96 a 

25 jfiLlS*44'<OHbA 1 c»^rp1^6^tC*fie)§inid^'l?#§- 
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cmmm 5 ) 

mMUl^'^ :^ ^ ozfn^-( -^—"{f. A/'?-f>, Bacillus subtiUis 

10 0 5a»%T r i t o nX- 1 0 07K^^<£ 1 . 4 mLmfiDbT^JfiL^ 
0. 0 5M*%T r i tonX-10 OtK^^IC, HbA 1 c ^ipftSl 

15 m m^^m^m) ^mmi^x. uhAicmm (%) ^^^n-^ns. 

5%. 10. 5 ^^i^afc* >?sm/&^2 0 0 g/L-e^ 

^ iit^b ^ ^: P tf > ^ 1^ la b o 

-7/ J (^H^x>1f< A^^^^tM) (Pv^i^fcM) ^ 

25 (m^baTc^^&^KD) 

POD 2 0 KU/L 
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iSS^SDA- 6 4 

u >mmmm ( p h s . o ) 



0 . 0 4mm o 1 /L 



0 . 8 m o 1 /L 



5 



F AOD 



14. 3 KU/L 



0 . 1 mm o 1 /L 



1)->Zf)V0. 2mL> ya^T— if^?^0. 1 6 mL 43 J;tJJ 0 . Im 
10 o 1 /L U >m:«7U^7Ai^Sf^ (pH8. 0) 0. 0 4mLS-S-&L/ 

h^:7U— MC:J^^* 5 0 0 0 \zmiyXM'\>^M^n^>. ^m^mi^v 
m<tM7tRf^mr> 4 5 M L ^mM t , 5 jc^-ft^Tcs^s^s e 2 0 

fi7 5 1nm> 8 8 4 n mtd^S i>®^S?ai^<&ff o fco Z.(Dm 



25 t^^tB^:^2PM^c■oviT, i^mm^m (f^i?p^ha-8 i 5 o : t-^j^ 
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^^mmm\z-o\,^T. 2^^§goDS9t3^^:^D t'>^»'fb*©si^:&fejcj; 
5 fc-iiic^w^^ (%) m^BW}m^m\z^^m^m. (%) his^^-^^ 

10 

nyn^-frh — -if y=15846x+ 3. 2 

:/D7^T— ifNTT-T/J y= 1 6 6 5 9 x+ 3. 3 

> y=17258x+3. 4 

15 

(H b A 1 c (DM'&loW.) 

ftflBglftJiy^^JcJ^DHb A 1 cSSr?BIJ£bfco Jltl e» (D^m^S 2 
^To 0 2}i, 2^^sj(D?ai5t;^?*(CJ:OM«il8*^5^«e>7tHb A 1 cM 
25 MI3g»Zl!l^^T'?IS^bfcHb A 1 c»t(0ffiPM#^^-r^^7 
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(%) faiBSi!iaa^§fficj:§H b A 1 c (%) mi&mt(Dmm%^ 

p^^pyP5^-r:^— ifOS-S-O. 9 9 3 7, :/a-rT— ifNO^-^ 
0. 9 9 3, /lA°-r X^J^'&O . 9 9 4 1 < , MIHg»2il^ 

5 Hb A 1 c»^&*feen-5 Clid^'tD)5^ofc= 

(HiS^^J 6 ) 

10 . i[:^m^tco 

2 ) (1000g> ^15 »m) V. 

0 ImLlC, Jfil^li^^^^* (OmL, 0. 0 0 5mL. 0.010 
mL, 0. 0 1 5mL, 0. 0 2 0mL) :i(Dm'ut^\zTmm 

^UT> mt&'&^skUno . 0 lmLtcTIB^a7 0:/P5^'r:^-ifK 
20 mo. 0 6 5mL<£Jjn;^, 3 T-CT? 5:5}-^-r >=^3.^-'>3 ^b:^. ^ 
^\Z. Ti&mitMTtKJiBmF 0. 0 4 5mL^^*nLT3 7"CT2^ 

rpi-r>=^i'^-^'3 >L.fc^. MtBRiiS^<^^?&S7 5 i nm, ims 

25 ;?>t^75:^fcfte), KJt-mm^T:!^ O^^m^WlEly Tcm^TU^ 4 iZ^-To 
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CHESi^ffi^ (dH9. 4) lOOmmol/L 



10 



(^^$'0^05^-1':^— ifSCm : pH 5 . 5) 

^^Dyo5^^':^-^I (.Mwmm^m) 4 O O OKU/L 

WST-3 (l^fz-fb^aSi) 2mmol/L 
ME S 5 mm o 1 /L 

C a C 1 2 5 mm o 1 / L 

N a C 1 5 0 mm o 1 /L 

^ WST-3 : 2-(4-3-K7xz;V)-3-(2,4-y*::Va7i^JV)-5-(2.4-'/7»7*7i 



15 FAOD 
POD 
DA- 6 4 

U>mM«^ (pH7. 0) 



3 0 KU/L 
9 0 KU/L 
0 . 0 6 mm o I /L 
2 0 0 mm o 1 /L 
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(mL) 








0 


0. 0215 


0.0283 . 


0.0348 


0.005 


0.0216 


0.0278 


0.343 


0.010 


0.0196 


0.0283 


0.350 


0.015 


0.0204 


0.0289 


0.354 


0. 020 


0.0212 


0.0288 


0.359 



10 mmm:4\z^'r^^iz. ifa.nm^izsSB.mm^^n^<omm'i^WiMhx 

ifu \f.>(Dmi\:m<Dm'^\zm^t)^±\:''xis.^*>^hifii:>f}^^o 

&.±(Dii^\z. :^mm<Dm'^:^m\z^nu..±ssLU.n^(Dm\:.^=i:^u 
^. ^fc^ ^^m<^m^:)^mz^^^^iru\i>mi\:m<Dm^m.tiih 

m.m^m^<Dmmmmtvx<Dmm^^^zsm^iti!)^-^^\zm±T^o 
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m <D m m 

10 S^>, >^ ^ n':/u^^ i — if. Bacillus subtillis a^OT/P-r- 

15 imm.(Dmm:&mo 

K t ffi Tfe an ^ ^ ^ tt^ © «S H 6 fsm o zi 
25 -4, 4-b'7. (>?^^;UT5y) >'>'i-;l'T5 >:^ h 

U A T a5 -5 c^) IS ffl 7 fa« S!l ^:;^^c 
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9. :;/'D7^T-ifS:> ^JlalmLtC^bTl, 0 0 0-1 0, 0 0 0. 

0 0 0 u^fflT^UnTs«*co|gffl 1 isife<z)ai^:^fe. 

10 0. 0 0 0 U©|gfflT:^J]DTSIt^©t5H llB«c®^l!l3t:^te- 

1 3 . m:^(omm l ~ l 2 «>Vifn;6^— :«lclBm®?Bl^:&^l::J;'S^ 

mit&^mm^mwi\zi^xr^ :i^\zj^v. msd±stum'piz:i^\>ir 

^Hb A 1 c*^^J6SHb A 1 c ©Sll^:^^. 

1 4 . ^mm-fy^^ mm^n<Dmmuh a 1 c » t . w^oieh 1 ~ 1 

15. ^^iJ^D If >if'fb«©?H!l^icj5gffl$n^S!l^^^;/ hTiboT, -te 

^ ^ -r -5 o 7^ T - if ^ tr ffiiJ 5t ^ h o 
25 16. :/D5=-T— if5?>^\ yDp<.^-r>> AV\w>. :/^M*3l5h u :7° 

pyDT^-f :^ — -if > Bacillus subtil lis a^feCD y'D 5^ 
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17. $e>(c. mitrs./mmitm.7tmm^^tsm^(Dmmi 5mm(D 

10 M'^y ho 

m^(D^mi smMi.(Dm^=¥y ho 

2 0. g^-fbtdJ; D^fe-r^SKd^ N- i:^JV:^^^i^y^9-)V7S.y:ti)V 

15 v^A'c$>^m-^ommi 9t&^<om^^y ho 
s p 5^ T - if ^ -^^T s so je^m o 

2 2. :;^D7^T— >^P^^-r>. AA-r r^^l^BiSJlS h u ^ 
20 e/>^ ^r^' nyP7^-r :^ — -if > Bacillus subtiiiil* ^fe © ^ D 7^ 
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7 5 >*»Ki:b. mBm<t7S.>\Z^n^a-TS.ymmiM^ 

2 6. mitlzJ:r^m'&-r^MM-b^> N- (t!)U'^^iy^'^)VT^yiJ)V 
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Fig. 1 

1 / 2 
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